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(54) METHOD FOR PRODUCING FORGED PRODUCT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a high strength 
forged product having excellent extending flange quality 
and workability in which the temperature at the forging 
needed to the forging can be lowered. 
SOLUTION: In the producing method for forged product, 
a steel material composed of, by mass%, 0.06-0.7% C, 
0.5-3% Si+AI, 0.5-3% Mn, <0.15% P (not including 0%), < 
0.02% S (not including 0%), <0.02% N (not including 0%), 
and the balance Fe with impurity elements, is heated to 
the temperature range of two phase zone containing the 
remaining austenite. Thereafter, the forged product is 
formed by performing the forging in the above 
temperature range of two phase zone, and this is cooled 
so as to obtain the structure containing the remaining 
austenite. 
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* NOTICES 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

In mass %, C:0.06 - 0.7%, Si+aluminum:0.5-3%, Mn:0.5-3%, P:0.15% or less (0% is not included), 
S:0.02% or less (0% is not included) and N:0.02% or less (0% is not included) are contained. After 
heating the steel materials for forging with which the remainder consists of Fe and an impurity 
element to the temperature requirement of the two-phase region containing retained austenite, 
The manufacture approach of the forging which carries out the description of cooling so that 
forging may be performed in the temperature requirement of the above-mentioned two-phase 
region, a forging may be formed and this may be considered as the organization containing 
retained austenite. 
[Claim 2] 

The manufacture approach of the forging according to claim 1 characterized by cooling and 
manufacturing after rolling out said steel materials for forging according to a hot-rolling process, 
heating these cooled steel materials for forging to the temperature requirement of said two- 
phase region, performing said forging, carrying out austempering processing at fixed 
austempering processing temperature after that, and considering as the organization containing 
retained austenite. 
[Claim 3] 

Said austempering processing temperature is the manufacture approach of the forging according 
to claim 2 which is 550 degrees C or less in 100-degree-C or more temperature, and is 
characterized by holding 1 second or more at the temperature. 
[Claim 4] 

The temperature requirement of said two-phase region is the manufacture approach of the 
forging according to claim 1 characterized by being the temperature requirement which makes a 
ferrite or a tempered martensite, and retained austenite generate. 
[Claim 5] 

It is the manufacture approach of the forging according to claim 4 characterized by being what 
the host phase organization contains a ferrite or a tempered martensite 50% or more with a pulse 
duty factor to all organizations, as for said forging, and the 2nd phase organization may contain 
retained austenite 1 to 40% with a pulse duty factor to all organizations, and may contain 
bainite/martensite further. 
[Claim 6] 

The temperature requirement of said two-phase region is the manufacture approach of the 
forging according to claim 1 characterized by being the temperature requirement which makes 
temper bainite and retained austenite generate. 
[Claim 7] 

It is the manufacture approach of the forging according to claim 6 characterized by being what 
the host phase organization contains temper bainite 50% or more with a pulse duty factor to all 
organizations, as for said forging, and the 2nd phase organization may contain retained austenite 
1 to 40% with a pulse duty factor to all organizations, and may contain bainite/martensite further. 
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[Claim 8] 

The manufacture approach of the forging according to claim 1 characterized by considering as 
the organization which cools, manufactures after rolling out said steel materials for forging 
according to a hot-rolling process, heats these cooled steel materials for forging to the 
temperature requirement of said two-phase region, performs said forging, does continuous 
cooling after that, and contains retained austenite. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLejje 



2006/09/29 



JP 2004-2B5430 A 2004. 10. 14 



(19}B*MIIHF(JF) 



(12) & 



m m * a «oo 



^182004-285430 
(P2004-ZBQ0A) 
(43) £:H B TOt16*10B UB 10. 14) 



(51) Int. CI. ' 

C21D 8/00 

B 2 1 J A/08 

B 2 1 J 5/00 

// C22C 38/00 

C22C 38/06 



F I 



C2 1 D 
B2 1 J 
B2 1 J 
C22C 
C22C 



8/00 
1/06 
5/00 
38/00 
38/06 



A 
A 
A 

30 1 A 



4E08 7 
4K032 



(21) JiiBS-* ^fi2003-801S9 (P2003-80169) 


(71) EHfitA 


596127299 


(22) dilfiB sp^l5#:3^24B (2003.3.24) 










«ffft*»i5 %> V>±M 6 5 0©*ft 




(71) £HA 


501458405 












£tf *_LB nf* A-T§ 7 -91 




(73 KH* 


















(72) 


«* £— 






^5*±HfffXlTl7-9 1 




(72) 


#± m 












^520 3«J|^ 








(54) IWUXDSfW #i£Fc^S5£^S 



(57) [gift] 

MfifcWH fC£%KT, C:0. O6-0. 7%. S 
i+Al : 0. 5-3% Mn;0. 5 — 3%, P : 0 
. 1 5%£TF (0%fc**fcV*) , S : O. O 2 %£IT 
(0%fe**4V>) , N : O. 0 2%J^T (0%S:** 



950°Cx 1200s 

780°C x 1200s 



400°C x lOOs 




/ — / I \ r~ 



(2) 



JP 2004-285430 A 2004. 10. 1 4 



[ «** 1 ] 

C : 0. 0 6-0. 7 % , S i - A 1 : 0 . 5 — 3 % , M n : 0 . 5 — 3 % 
, P : O . 1 5 % & T C 0 % , S : 0 . 0 2 % & T ( 0 % £ * £ 4 ^ ) , N 

: 0 . O 2 % £L T I 0 % ^ 4 S 4 V> ) * W L . 2* St 3&s F e K. I* ^ #6 • 5c ^ fe 4 * & ^ 

5 ffl * . S^^-^^^.^ V£$L'2*S« OffiS^Bi-iiflDS&Lfcg, ±l2 2*i^O&£ 

6 R T » Z Sr ft * o T * S & £ » J4 L , liirSfr-^ 77>f hSr«trfi«4:T6 

[ 8« * JS 2 ] 

H»fe«E2a«OiSSeii:]!lO»lTi1]ES5t*I&ff4v>s 
[Sfi 3 ] 

ME* — «k3»« II, 1 0 Ot^l 5 5 Ot^Toag-Cfc^ ^^SStl^ 

I ill * 3g 4 J 

I »*35 5 ] 

flIIB«3i&l*, *r attfl&ffttf 7 a. 9 >f FXi^I-7^7>t^ h l:^fi»l:JtLt fit 
• t5.0%ai«tl, Jg 2 *9 i£ « li , 3Sf ^-^rt>f h8r±fi«i:»tTfit*Tl 

at fc i- 5 is * m 4 k e « o is it i" o m m * s <> 

[ HI * * 6 ] 
[ II * * 7 ] 

IE tt o © S p c d © H it * j£ . 

M:t^ia»fct5i fcfeft»it5R*?l ^S*oe5|fi(D»3l*i5fe 9 

1 $s n <o w '«b 4 si n ] 

( 0 0 0 1 ] 

[ £ 9! co JB 1- 5 tt « » » I 
[0 0 0 2 ] 

r.ioaatsa^, 1 loot-iaootgg, ^v^lUi^yl^s^at•@il^DIt 

(D4SOg*^g<49, Bi9ffii 5 **tiBBt 4otv>5, 
[0 0 0 3] 



JP 2004-285430 A 2004. 10.14 



5x 3 ir . iCXg^?;: r k n s ^ S~ *r > 1r 4 r il ^ g ^ 1H; ( S ^ ^ ^ 3: fil : T R I P ) l# T 
S^£ra±Sir£^W2T — * r v" briT v-c t : O i R T* , ?5 g 3~ — * x 

T ^ r ( t r ) O 7ID X K £ Z IE » ^ 3D A t , % f£ # 7 ~ 7 -f rSl s 98^-^7t^ h 

3£ g (3 ^< >f -r -< r R IF ^ t > f hH^oTffife^^^Ot 
[0 0 0 4J 

[ o o o 5 ] 
[4*ff 3tR l ] 

»H?lO-330836f^i 
WH2 , 002-302 7 34*4fc* 
[ 0 0 0 6 ] 

# 5* ^ o Rg S is . ggJDXlc^5l?ie]|Jal^l^»t5itK*<5T**5: £ # ~c # * t 
[ 0 0 0 7 ] 

lERBt:*ftt5ftftl:, Ki%i:t, C : o . 0 6-0. 7 % , S i + 

A 1 : 0 . 5 - 3 % . M n : 0 . 5 - 3 % , P : 0 . 1 5 % & T ( 0 . S 

: 0 . 0 2 % T ( 0 % €r * ft ) , N : 0 . 0 2 % J£A T ( 0 % *: * * ft 10 ) £ * * U 
N » # F ea^^ttttTcSf^foft^ftilfflfiH^Srx h£$*>2*B«<0 

1 0 0 0 8 ] 

^ B ^ "C . ^S^-^^^-<K*^tP2tS«toaS^S^^D»iU, w O 2 * « ^ a S T- 

ft»t5t><o?fc?»i^, » nRi tc*5 it s * ? ^ . i i o ot-i 3 ootts, «^ 

[ 0 0 0 9] 

E2«*^aKffiBl::toS&LT»$fittX£Mfftv^ <^ <D # — S O^-^f >^ftSfiSl: 
Tt-^7>^5ag^L, gtg:*--*^-?-^ h«r*Olli its: i* s ff*uv\ rco^- 

9t5i5i:Lt Uip\ 

I 0 0 1 0 ] 

HHta2t§i£o^S&iatt. « *. tf , y =^=7 ^ hXiiSl^^r >-t>( htSS^-^rt 

iiHiC^lT.Sf ^-C5 0%£litfl ft 2 *0 *& «tt . SSt-^ft^f Ftiffl 
Ii:^UiSlT'l"-40 o /ot^lt^^ ^ -< ^ ^ ^ h/^/U-r^lr^ f^^WU 

[0011] 

giiffc^ w is « at a i* * *<o-&ttmm&iftm^'<-t<< v & ± mm iz & v x & ^ m x 

[0012] 



(4) 



JP 2004-2B5430 A 2004. 10. 14 



[ £ m <o m n o m m i • 

^TR I PS^il^i'ilo^lrKilto : i ^iiMltc c O J6 * * ifigfOg^ftS 
v B ) « Sr * i- S tt» K W U T « 5ft <r fff . »rM©Btt**a*S^©-£fe*WL*: 
10 0 13] 

sss^-^^^-^f (> K ) ttfc*t5aii:m»L-cBatfi4orfc l Br»^a»^ 

I 0 0 1 4 J 
10 0 15] 

[00161 

f$£^1-**>o£S;9fc-r£o ^ nic St L , ^ a- x > ^ Mifitt* K O^Hfia«l? fc 
6 ± f£ & M ^ A- x ^lt*iSU ^JtlfSaiS^PS:® (T EM 

-f bfe«Sit5**fl^fllfftli«8t5* 5 , * JS W H is <t S •« * 05 * « * »wtt 3B 
[0017] 

£ fc N ±l£^M^/^^>-^-r M* , 1^ - j£ # ?S (i*tfdtfc5C, Si. Mn^UI 
L % ) i:fctt5^y ^t^7x7>f h \Z it , tr y # - * ( H v ) « L "C ffi V> £ 
v> ? Mr*] £ Z> a mm** >- -t <4 h'RTJtf}) ^t/V7^7^f h II *$ -5 fi , C. 
Mn. S i <OS*ffi»i©B8«-C«ti\ TE^Hffftt io--CV>5. 

[0018] 

SIvyVTyt^f (Hv) > 5 0 0 [ C ] + 3 O [S i J + 3 [Mn] + 50 

3f^7x7^ hO?lS (Hv) ^ 200 [C] + 30 [Si] + 3 [Mn] + 5 

0 

V CD & (Hv) O^&^^tfcio 
10 0 19] 

[ 0 0 2 0 ] 

Z (O&K&mZvl- ' X --T > << Mi , 8ffit5i5, A 3 ,6 # ± ( y « ) £ 9 & 

Ah$tlfc-7^f >t-f h £r . A, jft £t ± (» 7 0 0 tBi) , A 3 * ^ T ^ jS « ^ ft ft 
t 5 : i IU ^bix^^OT'fc?), 
[ 0 0 2 1 ] 

gljll^i: Sftffii k 7 =l y -( r X It & m ~* ^ T >- ? << IT 

A * 5 o % ^ ± * 1" ti J: ^ # , ifBftR^^T-^*^ h ic J: 6 # 1/ 7 7 y is tt ft 
±5&£fc^&fc5£££irfc&i;:i3:* IT fia$*C(II-7/>7 V t ^ h e: 5 0 % 

«i:^ti:^^ST'J)5o M . gtM^^^^I^ hO*\t* y n t <0 /< y > * II i o 



(5) 



JP 2004-285430 A 2004. 10.14 



[ 0 0 2 2] 

^gr-^rt^ p ( v r ) !iiit : iO^±(:f .^T-fc 9 , r o ^ f? #z m z m a i- » * ~ 
«r 5 * «z (t . ifi§i:^LT£asTi%yi C 0 £ L < (1 3 % JKJL ± ) #£t6;>^^ 
5 t? fe 5 c - * , Itr.f^t^ > # 7 7 V^SassSfc+SOT, ± PI ft 4 o % a 5 T 
fe 5 % 5r k L < it 2 0 % £/. T # j: v> , 
[ 0 0 2 3 ] 

* . aa*-*^-*-^ v ( v R ) it . ±m&\zn u £ a sir 1 ± (» * u < n 3 % 

BS ft 4 0 % S g "C fc • Sgt-7f t^f h ( v R ) <r> » * L £ # • H s a^CiCi 
oTlSfSt!), C:0. 06-0. 25%OS^I^ »^L<li20%^T, «fc !> » 
£ U < It 1 5 % £X T # <fc < . C : 0 . 2 5-0. 7%0»*tt, ff * L < 11 2 5 % HT » s 

[ 0 0 2 4 ] 

C ^ T- . te^O T R 1 Plffill^^^y R H > IB^-^^-^-T h ft H 7 V ^-^ 4 ^ffi 
CD y R ^^SLT^S^lcitL, * ?! I- I? 6 v R It . B-^4r,y Vrt©7*a y^St* 

[ 0 0 2 5 ] 

# T- fc 5 j ill, ^2»1 (ffSL<lt4ttJi^M : & * L 

V^»l4 3 0 aTtk5) O^^^S^tic iE7^ft^7 R 14. &&<D y n t m&<D 
I 0 0 2 6 I 

^fco/t 0 KTMt^<^M^/^ J r>if-f >• X It & M 

7 > is &<0 16] -Ldi-sj^ fc-*ofc. 
[ 0 0 2 7 ] 

3llw.LlEY R *OC*a (Cv R ) HO. 3%«±"Pfe?>Ci:d 5 ff* L"V^ C O C y R It 
, trip (Sgg^ffiiJDl) <d4#«lu::7C*<«S»U, 0. 3 % « ± #J » -f- 6 fc . 1* us 
«forfij±«c3B-»-Cfc5. i L < 0 . 5 % « _L , t»»4UfiO. 8 % W ± T fc * D 

% X' 5 o 
[0 0 2 8 ] 

o«««i. ±fE3a&o ep % (Sl^/i'tyt^ h & 1/ y R ^ &^*a® 11 • 

i^c I ft 6 <omm StJUOMil^tiHSlilKiS* L# * fc <DT'hZ>&, '>ttv*a&* 

[0 0 2 9 ] 

g fi % T fc 5 D 
[ 0 0 3 0 ] 

Clt, fc&g£it<£L, lo, y R Sr*«i-6fc»^j8&a<D5£»-Cfe5. # » IC ft . y A 

*K]fc#fcC:&£:^^ S^T'fcffS^yffi^SS^^S^lClS'lCTcgTfe^ 5£ St - 



(6) 



JP 2004-285430 A 2004. 10. 14 



v- - 5 ^ & o '< ? * ^ sb & z o iz m m -v fc * e w c & £ o . 2 % & ± tc 6 t 

s y R 4 it ig b , S;:y R ^0C8Ss J B<450T', i^Ti5^jfeI-i* r i^7 >^ 
£ ^ £ ^ i zf> X* # c c (It, 0 . 7 %5:giTS!0 LT *j , *O3ft«a5ft?0l,-C*<. fit 
o -C. 5^ # l^^^H^'^h-oS = (4 , C : 0 . 2 - 0 . 7 % € g ( J: 0 0 £ L < It 0 
. 3%^i) C fift & -f * Z c & ft * U t * c 
I 0 0 3 1 I 

S 2 £ I* A 1 it % y R lTSftfej 5 i«t cO%^Si-Si 55cSti)5c 4t l~ S 

i it , ITU^tfeo. c o& ft £ * 8) KSS** $ £ n (1 , S i 

S A 1 % ^ b+ T- 0 . 5 % £1 ± ft 2JD -f 3 d t ^ « -~ fc 6 . ft S L < 11 0 . 7 % J£JL ± . «k 
0 ft * b < 14 1 % J£Jl _h T fc 5 B fib, ± E 7C * £ -fr ft T- , 3 % Sr fi i T ft *JD L T t> Jb IE » 
Iil@7PLt L^v\ *il:*H0t5t, IRraifcttSrfir-r*. t ^ ± R £ 3 % <b 

To. ft * b < 14 2 . 5 % & T . i5»*L<ll2%eT"Ck5. 
[ 0 0 3 2 ] 

M n (4 > ^--^^^-C HtSSibU SSOvr SrWfcAlws&BftTcRTfc*. 
4 ffl * # » I- * * S * 6 A «c 14 , 0 . 5 % ± ft »D i" C £ tf* £ S T fc 5 o ft s L < 14 
0 . 7 % £1 ± s i 9 ft £ L < 14 1 % & ± X fc * „ (3 b , 3°UiSiT^I)0t5h » >f W 
hii4DS§Ol8f ft * U < 14 2 . 5%K7, i 9 St L < 14 2 %»TT 

[0 0 3 3 ] 

ic ;4 ; 0 . 1 5 % T ( o % £ * £ ft v^ ) ftanl-arttfi'iStsa'iS. fiU o . 1 % £ 

g^XSADti t Zft^Itt^^ibt^Ot', i^tU<(tO. 1 % UJL T T fc S . 
[0 0 3 4 ] 

% «8ijte£ft±£it5^a60^^T-fc* 0 ft £ L < i4 0 . 02 %J^T. «t l 5fttL< 
,4 , 0 . 0 1 5 % J£l T ( 0 % £ * S U v> ) fct5, 
[0 0 3 5 ] 

N 14 , Al*0^<b^^^7C^tS^LT^-^^^-<h3SSjKara«B(k*^:. i^fe^fi 
ff^DX^^f^Ji$-y:^^:fet'^^"^^^t>OT'fc^ D ft^U<f4 0. 0 2 %^T, ^ ft 
^U<I4, 0. 0 1 5%UAT (0%$:^^ftV^) <h"^o 0 
[0 0 3 6 ] 

*5BB<o«f4±EJ*#«r**ttic**r u\ ^^(4, jtn»icttat;3Ftt*-efc*^, 

ffi s **W.Offffl2raftfete^ % ffiH^. ^ T cr> Kf § ; jb£ 5> ^ » DQ -f ^> ^ <t * 5 T- # 5 . 
[ 0 0 3 7 ] 

Mo : 1 % U T ( 0 % $r $ * ft V> ) , N i : 0 . 5 % « T ( 0 % ^ ^ * ft l> ) , C u : 0 
. 5%WT ( 0 % £ £ ft ^ ) . C r : 1 ( 0 % £ £ * ft V* ) <D 5c * 11 % £3 (TP ft 

7c* t Ittffl X* fc 6 t #fc , y R (D$^{b^S^t^«l^i:§^^5cStfc^ B 
ftffffl*r*»^5S*SF-tt-6*fcll,Mo:0. 0 5%^±( < t j 9ft^U<f4 0. 1 % £JL ± 
) % Ni : 0. 05%J^± (iD&t L<(40. l%J£i±) . Cu : 0. 05%J£Jl± (J: 

^}ft*U<J4 0. 1 %Sl±) . Cr : 0. 0 5 % £A ± (<t^ft^U<(40: 1 % W ± ) S: 
, *^ SJlDti - UV% 61, M o S C r II 1 % , N i R'JC ullO. 5%e: 

S ^ T gs *0 L T t Jb 1£ a gjfDLt Li^, B » K * 8b "C ft V* . i^StKliMo 

: 0 . 8 % T . N i : 0 . 4 % Si T . C u : 0 . 4%HT, C r : 0 . 8%&Ttfc5 

[0 0 3 8 ] 

T i : 0 . 1 % ^ T ( 0 % £ -§* £ ft ^ ) . N b : 0 . 1 % « T ( 0 % *r « 4 ft ) . V : 

0. i%i^T (o%^^^ftv^) ^Tt^ft, ffi&&<t&x) i mm&m{t%>& & h v . 

it (C * m * 7C S -C fc 5 « wO«ftf^«4r*3»»C*a**S»IIS4. T i : 0 . 0 1 % £1 ± 
(i 9ftS t< 14 0. 0 2 % « ± ) , N b : 0 . 0 1 % » ± ( i 0 ft * L < f4 0 . 0 2 % 
£1 ± ) > V: 0. 0 1 % J£Jl ± (^^ft^L<l4 0- 02 %£L_k) ^ ^ jSsSDf 5 : t 7}S 



JP 2004-285430 A 2004. 10. U 



, m £ **? 53 .# 38, T % . i!gH<ilTi : 0 . 0 8 % & T , N b : 0 . 0 8 %BT, 
V : 0 . 0 S % £ T T £> 6 c 
[ 0 0 3 9 ) 

C a : 30ppni^T, & . REM ±^tz^) : 3 0 p pmyTOxIrt, ^ 

itfaOj&W. U m L . OTX£fa±C^&*7t&T-fcS« 3 3 "C" . iS^ICffiv^^ott 
^ 7Z ^ i I : l: , Sc. Y x 7 > ? J 4 KS^iif ihc s ±i£f£E&l'&;3 51JSS/&c> 
& iz IS , ^ * . 3 p pm^i (^^U<ti5 ppm>;i) ZIP i" * w k & » £ L ^ . 
{E U . 3 0 p pm^g^T^iDLTfclSSiS^^^tTLt 5» i 584 Kli2 5 p 
p m J£X T ~C' o e 
[ 0 0 4 0 ] 

STl) S'JSill ( S T 2 > SrSaL-CSraoSBii5iSr»ai-S*«feTfc5. 3 O X 

[ 0 0 4 1 ] 

II (STl) 

±E«axSfl, ( A , 3 - 5 0) t^i^SgT{tiEIIr&Tt?)IgT'i>^ 3 <D 
IR 5S * # , ^rS^tti^iS ( « 7L , j^A^^^>^>T f) *r»a»lcRJS£n;tfc<D 
£> 5) o RUE tt ± tt * ( F D T ) ii ( A r 3 -50) <C y _h „ » * L < <i . A , 3 A £A ± 

[ 0 0 4 2 ] 

_blSiS5itt±ifO^, ft £P "T 3 . ft £P & (CR) f* , 2 0 *C / s £L ± ( # £ L < IS 3 
0 <C / s ^ Jl ) co^zi^^^p^^x-. f ^ JS — 7 -f r^$$:IlUMs^^i 

li. «)»tti:t»fir*i, 7^«?:ltKH: 

^/^toB«T, a«0l:fil8t^liJ:VN o 

[ 0 0 4 3 ] 

W , M JE X & (STl) T- l± , Bf8©«A^^f vt-f h £ ^ 3 & 13 , iI5<0*ft#«riS 
^Olc^^t 6 3 t ^ <a <D 3= tf= , tf] flo ?S* ?§L g , il fit H J£ £ it <S 

fttt lWi«» 9 0 0 ^ 1 3 0 0 t) erliil^t^) I t 6 0 

[ 0 0 4 4 ] 
g£aIX*t ( S T 2 ) 

, ±teiD»Jg**Tofc«l3 % a«»i»«:f7 5"1W»3. ft 3£ & 31 L T & U> . £ i T . ft&m 
ili-30%tt&:^9SL^. 3 o % & *g * T ft m JE 8 -T k . 2««ft«i»l:# 

o T fc , 13 ^tt -5J«-Cfc*. 

[ 0 0 4 5 ] 

iilE^^Xm (ST2) , A j AaiA 3 jSKTOSST 1 0-1 5 0 0 40 ISi ft # f 

* I « ( S T 2 1 ) ; ^O^S-CSI^^^II (ST22) ; IS 31 « . 3 < C/s^±0 
¥ *S ft £P if £ T' , 1 0 0t»i 5 5 0 t»TWlS£KT^iPt6Ig (ST2 3) ; S 

KiaS«T' l »a±«St6ia (ST2 4) ^Stt2> 6 SSllt 
a* s s t fe * 

[0 0 4 6 ] 

* -f . ST2ii:fc^T, a, jSaiA B «BTOfiI?io-i 5 0 0 8JS«t5:i 



(6) 



JP 2004-285430 A 2004. 10. 14 



,1 £ r, % ^iOj^l«77>f >f ^ h y * £ £ iS - ^ o ( 2 f§ « & *E ; * ± IB & * £ @ 

* « t* tt , & M 365 ^ jg. u\ ^goSI^^r >t ^ M'^bh^^^bT-fco. 5? £ L < 
!t209^ii, iD»*L<rt3 0»6lJL-f*>5. 
[ 0 0 4 7 ] 

r. 

[ 0 0 4 8 ] 

ST 2 3i:»V^T, ¥ *$ ft 3> 2 K ( C R ) £r * 3 <C / s :£1 ± ( & ^ : . < 11 5 t / 

±) 5 5 0 <t £JL T (S?3Ll/<tt4 8 0 , C»T> O t£ & *t <1 r 5£ US ) $ T* ft sp L , 3E 

ST2 4i:^^t, rofiK«-ri»&± (ff*U<ii5»£l±) 2- - * ^ 

w fUi ± 0 * 7 R o c £ *§ £ . i:loSfetgSrai:#o:H5 

r>fc < T £ i^. 
[ 0 0 4 9 ] 

¥«ftaa«iiJ:EISli»»S tv>i^ ST2 3, ST240ft#t*f, § 

[ 0 0 5 0 ] 

'ft 9* ICffiaoCv JiteftSHSfc. (Al*- 
6 0 0 t) <om,& (Tq) 4 "C , 1 5 t / s WT^¥^»^IST^S)t O II ; 1 
0 0 5 5.0t£lT^aSst, 2 Ot / s ^±0^i^ft^it^Tft^1"^X^erS 

[ 0 0 5 1 ] 

Z(Ob Jb 15 (AlA-600'C) <0 , lS'C/s^T (ffS U<!4 l' 0 t 

/ s « t ) o¥*Sft»i£«-eftS0i"*i:* c *« 7 , £9#<«ss*t5 0 & ^ ± la i 

0 OtUJli-5 5 0 tl^T£Oag«tT% 2 0 e C/s.£X± * l< It 3 0 s ^1 , J: 

9#£L<tt40 4 t/'s£XJL) o3p*&ft2Pi£«TftSi-i-*i:* y^/<-H M:git5 
y#ttl-ci8it5»*, WHO 7 r ^> 

« t as a k. »j » -r * * ^ i:t5« 

[0 0 5 2 ] 

_h!5£>*D < ft£C L s * — x *r > '<&m ir Z & > # I- ^ — * -r > & S a S , BffHO'a» 

L , 1 OOt^iT-li, v^rVf^f MS^SSU 5 5 0 < C**£;tS£'<-l'^-f' 
h tt a* * ft n *8 in 1* 3 * 
[ 0 0 5 3 ] 

« , Ji IB » ■* IB <0 Jt K I* & PS £ £ ti ta ^ * 5 % ^ - * ^ >f h^^-T t -W V t- £ «8 + * 

eHfc**t?»i:, 1 00, 0 0 0 »SL<li 5 0 0 0»BTi:»ltt5:i# 

[ 0 0 5 4 ] 

£ ft , ± 12 I g T li , 3t a © Jfe S ^ /u T is * «f b R v r <o , * « W <o flE J3 * « fc> * 
[ 0 0 5 5 ] 

aTSH8«l-a^v>-C*:5SS«:l*a8i-6 B tz it , T SB 15 K #J fi # » W ©J R5 + £ t> O T- 
[ 0 0 5 6 ] 



(9) 



JP 2004-285430 A 2004. 10. 14 



m <n & m & t L x it . $ l c^t ^ ; i:, ^ ^ fl <c K E :c 55 ;t a * t* M a — E £ £3 ac 

T tfc 56 X ?1 ( S T 1 ) i !3 j!JD Sti L T K S g 5g L , SUl Oram, gfli 1 Omm, 8 
OBmO#*8Jfttffc#Blfc f £ * 6v i3 ,1 , SftRftSr 9 5 0 t"?2 OSBJDlSUfc 

[0 0 5 7 ] 



STEEL 


C 


Si 


Mn 


P 


S 


At 


N 


A 


0.10 


1.49 


1.50 


0.015 


0.0012 


0.038 


0.0020 


B 


0.20 


1-51 


1.51 


0.015 


0.0011 


0.040 


0.0021 


C 


0.29 


1.46 


1.50 


1 0.014 


0.0012 


0.043 


0.0021 


D 


0.40 


1.49 


1.50 


0.015 


0.0012 


0.045 


0.0021 


E 


0.61 


j 1.50 


1.53 


0.015 


0.0011 


0.041 


0.0022 



[ 0 0 5 8 ] 

ft \z , ffiBOft>£trS9t * «> , B 1 lw » 1" £ 5 K . #ltt«ift«««r2l§«<Diaa« 
* £ T in !R L , r O 2«80«fiH , r 1 2 0 O&ftltL, wO«1£X-«5g«r^T-=>fco » 5ft 
CD II T * 14 s 0 % , 10%, 30%, 50%, 6 0% t&l£\,tz ( {§. U . It » 4& tt 7 ^ 
USUV^) c r5UTfls«Lfc«*S**¥iStt»*«30t/sT, 4 0 0 C* 

[ 0 0 5 9 1 

Z <^ ^ L- ~C -^f ^^I'^i^&^isnai^oV^'C, J£T*R%iJ*B*-*7'-*-'1' V # a f y ( 
ft a % ) t <*> B * n X * i±T^R%«t^S^--^^^^ h^(OBtm»Ac y 

[ 0 0 6 0 ] 

izc/7ti 5 k > ee t * r % ^ a a * - . * ^ >r b# a * f Y ( # w % ) t <o a « -c i* 

% RKSA^tO, 1 % C m<om&~? . ft 3 %«±(0»B*-^7 fc 't->f >*a*«:» 
r ft, *± ffi T 3* R % £ K tL x t 15 t ^ if K so r t 4 vv„ - co J: 9 ic j£ T 
^R%^S^T^^S^-^7 L ^^ h * » ^ A* * « if « r> 4 « fSj , # K B 3r ^ 
-TO. 2 % C A3 , ^fS^Cfc^-fO. 3%CfRTt>abix6^. ft^iBi/TtO. 2% 
C §8 tf> . » 1 0%a±^^^^r-^^^'f h*a*«r»5Cfc*5-e*, 3 v 1* K $3 

lilC^fU, &S*S8D, EO^^li, {*§*S1B. f^i.C(Oi* J: 9 »^»'«* 

^ Fflig^^/js^ ^^i^^^bfi, ft^iE^^tO. 6 % C « O »-& : * S < <S T 

[0 0 6 1 ] 

@2lC*3l>T, ^gt-^ft>f M><D|K*»BC T (St%) 11, £TG>«tK«fcoV> 
X s t ft. ±-COET?l:^lt, 0. 3 % Jb £ w £ * 5 T* # e ^O^g^-^x 

t^^^Siilc, ( E ft % > i± * o . 8»Bitfc5:i*i9ffiLK ^ <o a 

i 9, ftRfiC, D , E tfci 0 . 3°/oCi, 0 . 4 % C ffl , 0 . 6 % C £3 ft » £ L V> ft 
, ^KfflB^O. 2%C«tbET*R%S: 3 0%yftitnlf , KI8SC y 2r0. 8 
% £& Jb 2r 5S ffi i- o w t ft X § 5 c 



(10) 



JP 2004-285430 A 2004. 10.14 



[ 0 0 6 2 ] 

£- , gi 3 it % mmm*' - - y -< r . /< - 7 -< hEi^istfccP Fa ctr j p s « 
suss} os^ii^iio, STSR^>sgr-^f t>( ^asi , ( # a % > > c n 

« . & , ET?R%£'98 *— ^7t / ^OiiSgC,. ( 5C ft % ) toR«S:^f 

c 

[0 0 6 3 ]', 

r > a* X- # , : niiETf R % «r 2 t *j 15 i: cT'^ o : i (i ?i v\ : o i i> f:ET? 

o^^, s T ^ 6 o % x- x tr < « T i- c> « ft * h ri z> & , r o $ ^ x t , fiii o%oa 

ft-^7t>f h^lf^^i: * tl , 5 0 % £JL T O JE T ^ T- $> n , » 2 0 

6%C89<aS^, ^ 5 %^±^^f t-^ft ^ htt«*tt*«i-5;ifcrt 5 X-'#6#* * 

[ 0 0 6 4 ) 

B3i:*5V^t, a**-***-* h*<o^^£lgc T (St%) iTO^KSi:ot> 
sfc, 4TOET¥i:?tit, o. 5 % ^ ± £ S5:^5-cn.. ro^®^--^^ 

t-fltoKMlC/Olt*) , 0 . 8 % & ± X 5 C t & X *> & * U V* # . ± X 
0«»Bi:»L"C, J£T^R%^3 0 c tnif, St & £ C T £ 0 . 8 % £1 Jb 

[ 0 0 6 5 1 

fclc, 14, B5li, ft^iB^^f 0. 2%C«* §tS*S«D £ ^ -f 0 . 4%CiHo^ 
X. «Jffl«i5«6*A^^^T-^*^ r£Ei$Xfc£AM6$ (Hf* M > 1ST c ) 
7i7^f • /<-5^ hE8ft*-?fe5PF« ( H * F P t BS IB 1* 5 ) ^a^i:oV^T 

^-^x^h^^^&gc, ( ® ft % ) toK^?:^77l:U:^Tfco e 
[ 0 0 6 6 ] 

) i , &^*-;*^^'<r*Og$i&&gC r ( 8 & % ) £if#0£^6::t^X#Sa>, c 
<T> ft £±S*D $ * 5 * . £ET*R%fcOH*-CSC»L J «»1-<ft»}, ET¥R%Sr5 0%^T 

[0 0 6 7 ] 

# K s 0 6 li, i^^B^/TtO. 2%Ci{:oV>T, Hiia^^7x7-f r • — 7 P 

Eittft-efcSPFi ( s * . f p t && i£ r 6 ) ^^gr^^^^Aa^/v^^i^^hiamx 

[ 0 0 6 8 ] 

«liaa* # »7x7^ r hEffifi8tfc6PF«0«'&, E T * R % © K <fc » '~ 

X 15 £ ^ if 1^ « O is ^ U -f * ft & *« S & ti . . It ft £ A K ^ A* *r > V 4 MB « T *> * 

AM»o8^}; (i, ET^R%$r±if 5) - Mc<t JC ^ £ * *> * - £ ^ "C t £ > 
[0 0 6 9 ] 

0 7 11, 2 % C « £ #*«D Sr^i" 0". 4%cai:oPt, «j 

JSTfcSP FflO**i:o^t, ET?R%l:Rfltl5A (YS) % §1 SI 5s £ (TS) i 
61 ft £ ^ 1" ^ 7 ? fo 5 , t^if tv, CO£5rif^D^^:6i:, -tJx«t # *tOffi4:«»DS-«:«> 

(0 0 7 0 ] 



(11) 



JP 2004-285430 A 2004. 10. 14 



sfc \z . !2 8 11, # K £S 3 %: yr>-r 0 . 2 % C ffl i^^^l D 0 . 4%Cif:ov^. mi 

gffoo P FSOi^i:oPT, IE T S R % > ± ft ( T £ 3 ) £ <T> SB ffi 2r * V 9 *7 *T 
[ 0 0 7 1] 

itfc^Pf ^Oi^lCO^T, ET*R% tK5»** (3594*) ( R A ) > O 55 ^ ^ ^ 
*t V y 7 ~C &> 5 * *■ ii^'frs COt^*i^6 h ^Ol 5^ o : T' 

[ 0 0 7 2 ) 

& . Ell Ott. ^^ffiB^^tO. 2 % C S3 £ D e: S 0 . 4 %C^l:oi^, 

StJ & « # J* § A ix ^ A- *r > •* << MaKT*)5AM«0**t 7s7-< *r • — 7 4 Mxii 
Sitfc2)PF«OS^i:oV^, E£TspR%t3tff-Stt^5>^ (TSXTEI) t 

[ 0 0 7 3 ] 

9t5^"?*>5*^s »B8»*fc*5 ft 6 <fc ? J- * 1100 ! C-1 30 0 < C^£, 3fcVM± 
^n^±^ii5Si:*f 2««0^g81T«8It5 I tz> s T*t , £ . 3i £ & « n 

[01] ^^^ii^itoSi§D o o^iSitT^*fe^a^i-5sa^0T-fe5>o 

[@2] *:^^^c^^5lg3to C3 D^ov^T. ET?R%^it - * -r -J- >f h # ^ 3* f y ( 
# « % ) t O M « . RXf* ffT$R°/o^g^-^7t^ h^ogf «SC./ ( R * % ) 

[m 3 ] m , ETiR%i:fii§t-77t^ F*a?f T ■(»«%) t <a h « * s. t* . be 

f Y (^^%)tco^^^ v ffiT^R%^^S^~^^^^^ c f , <^^^^^C T ( S * % 

[16] i^S?B^tO. 2%CftKo^T,ffT*R%«r/<9*-*fcLfcJE2J 
^ft«t*t^7 7-Cfc*. 

%t»«it* (YS) , (TS) i<oB8«4r^i"^7^-Cfc2>. 

[18] IKSB^tO. 2%C^<J:^^^D^^i-0. 4%CSS3l!OV^T > JE T * R 
% £ 1* 1* ( T E I) tOHftlr^t^?^ 

[19] «^^B^r^i"0. 2%cai#SSD^tO. 4%C@3iCO^T, EET^R 
% fc l» B « '> * ( «8 ft ) (RA) t OHfttr St ? 5 7 t fc S. 

Ill 0] tKSB^TO. 2%C@l^:WK^D^^i-0. 4 % C SIC o 1>T v T$ 
R%i5aS ■ Sft^7 (TSXTEI) i OHft Sr*t / 7 7 T'fc o« 




[ B 3 ] 




0 10 20 30 40 50 60 
R [%) 



[ H 4 ] 




ID 20 30 40 50 60 
R (X) 



(14) 



JP 2004-285430 A 2004. 10. 14 



9 1 . [ m 1 0 ] 




R IX) 



JP 2004-285430 A 2004. 10. 14 



JoDlnvCl. ! r 1 - — = - K (^%) 

C 2 2 C 3S'5S C22C 38'58 



F 4E087 BA02 

4K022 AA01 AA04 AA05 
AA32 BA02 CF03 



KhOb AM 6 AA17 AA21 AA27 AA29 AA31 



